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DETAILED ACTION 



Claim Objections 



1 . Claims 1,4 and 1 1 are objected to because of the following informalities: 

Claims 1,4 and 1 1 recites the limitation "PLL circuit" and should be "Phase-locked loop 
(PLL)". 

Appropriate correction is required. 

Claim Rejections - 35 USC § 102 

2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

3. Claims 1, 3, 4, 10, 1 1 and 13 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Graham et al. U.S. Patent no. 5,072,195. 



Regarding claim 1, Graham et al. discloses a "PLL'7(phase locked loop) circuit 
comprising: 
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a first loop circuit for generating a first clock signal which is synchronized, with a first 
reference signal (wide/broad range of fi-equencies), wherein the first reference signal is compared 
with the first clock signal to generate a first control voltage (See Fig. 5, ref# 500a, 5001a, 502a, 
503a; col. 7, lines 7-53); and 

a second loop circuit connected to the first loop circuit for generating a second clock 
signal which is synchronized with a second reference signal having a frequency which is 
sufficiently lower than the fi-equency of the first reference signal (narrow range, target fi-equency 
within the wide/broad range of frequencies having a maximum and minimum frequencies within 
the range), wherein the second reference signal is compared with the second clock signal to 
generate a second control voltage (See Fig. 5, ref# 500b, 5001b, 502b, 503b; col. 7, lines 7-53; 
see col 8, line 66 to col. 9, linel 1); 

wherein the first loop circuit includes a first voltage controlled oscillator for generating 
the first clock signal in accordance with the first control voltage (See Fig. 5, ref# 503a- VCOl, 
"Va");and 

wherein the second loop circuit includes a second voltage controlled oscillator for 
generating the second clock signal in accordance with the first control voltage and the second 
control voltage (See Fig. 5, ref# 503b- VC02, "Va, Vb"). 

Regarding claim 3 and 10, Graham et al. discloses wherein the second loop circuit further 
includes an adder connected to the second voltage controlled oscillator for generating a sum 
voltage by adding the first control voltage and the second control voltage (See col. 7, lines 54-63, 
Fig. 5, ref#520, signal Vab -Va + Vb) 
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Regarding claim 4, Graham et al. discloses 'TLL'V(phase locked loop) circuit 
comprising: 

a first loop circuit for generating a first clock signal which is synchronized with a first 
reference signal; and a second loop circuit connected to the first loop circuit for generating a 
second clock signal which is synchronized with a second reference signal, wherein the frequency 
of the second reference signal is lower than the frequency of the first reference signal; wherein 
the first loop circuit includes (See Fig. 5, reffi 500a, 5001a, 502a, 503a; col. 7, lines 7-53);(See 
Fig. 5, ref# 500b, 5001b, 502b, 503b; see col. 8, line 66 to col. 9, linel 1) (narrow range, target 
frequency within the wide/broad range of fi-equencies having a maximum and minimum 
frequency within the range): 

a first fi-equency divider for generating a first divisional clock signal by dividing the first 
clock signal by a predetermined first firequency dividing ratio (See Fig. 5, ref# 504a); 

a first phase comparator connected to the first fi-equency divider for receiving the first 
reference signal and the first divisional clock signal and generating a first comparison signal in 
accordance with the first reference signal and the first divisional clock signal (See Fig. 5, ref# 
501a); 

a first low-pass filter connected to the first phase comparator for generating a first control 
voltage corresponding to the first comparison signal (See Fig. 5, ref# 502a); and 

a first voltage controlled oscillator connected to the first low-pass filter for generating the 
first clock signal in accordance with the first control voltage(See Fig. 5, ref# 503a); 

wherein the second loop includes: 
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a second frequency divider for generating a second divisional clock signal by dividing the 
second clock signal by a predetermined second frequency dividing ratio (See Fig. 5, ref# 504b); 

a second phase comparator connected to the second frequency divider for receiving the 
second reference signal and the second divisional clock signal and generating a second 
comparison signal in accordance with the second reference signal and the second, divisional 
clock signal (See Fig. 5, ref# 501b); 

a second low-pass filter connected to the second phase comparator for generating a 
second control voltage corresponding to the second comparison signal (See Fig. 5, ref# 502b); 
and 

a second voltage controlled oscillator connected to the first and second low-pass filters 
for generating the second clock si^al in accordance with the first and second control voltages 
(See Fig. 5, ref# 503b). 

Regarding claim 1 1 and 13, method claims 1 1 and 13 are drawn to the corresponding 
method of the apparatus as claimed in claims 1,3,4, and 10. Therefore apparatus claims 1 1 and 
13 corresponds to apparatus claims 1,3,4, and 10, and are rejected for the same reasons of 
anticipation used above. 

Claim Rejections - 35 USC § 103 



4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 
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(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

5. Claim 5 is rejected under 35 U.S.C. 103(a) as being unpatentable over Graham et al. U.S. 
Patent no. 5,072,195 in view of Lee et al. U.S. Patent No. 5,734,301. 

Graham et al. teaches a second voltage controlled oscillator connected to the first and 
second low-pass filters for generating the second clock signal in accordance with the first and 
second control voltages, but does not expressly disclose wherein the second voltage controlled 
oscillator includes: a first input terminal for receiving the first control voltage; a second input 
terminal for receiving the second control voltage; and a ring oscillator connected to the first and 
second input terminals and driven by differing first and second control currents respectively 
corresponding to the first and second control voltages. 

However this feature is well known in the art as evidenced by Lee et al. vv^hich discloses a 
PLL circuit comprising a first loop circuit for generating a first clock signal which is 
synchronized with a first reference signal; and a second loop circuit connected to the first loop 
circuit for generating a second clock signal which is synchronized with a second reference 
signal, a first voltage controlled oscillator connected to a first low-pass filter for generating the 
first clock signal in accordance with the first control voltage, a second voltage controlled 
oscillator connected to the first and second low-pass filters for generating the second clock signal 
in accordance with the first and second control voltages (See col. 1, line 63 to col. 2, line 4; col. 
2, line 51 to col. 3 line 47; Fig. 1), 
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wherein the second voltage controlled oscillator includes: a first input terminal for 
receiving the first control voltage; a second input terminal for receiving the second control 
voltage; and a ring oscillator connected to the first and second input terminals and driven by 
differing first and second control currents respectively corresponding to the first and second 
control voltages (See col. 5, line 63 to col. 6, Hne 19; Fig. 6) 

Therefore it would have been obvious to one with an ordinary skill in the art at the time 
of the invention to include voltage controlled oscillator that includes a first input terminal for 
receiving the first control voltage; a second input terminal for receiving the second control 
voltage and a ring oscillator connected to the first and second input terminals and driven by 
differing first and second control currents respectively corresponding to the first and second 
control voltage in order to provide broadband/coarse control/tuning and narrow/fine 
control/tuning to the voltage control oscillator. 

6. Claim 6 is rejected under 35 U.S.C. 103(a) as being unpatentable over Graham et al. U.S. 
Patent no. 5,072,195 in combination with Lee et al. U.S. Patent No. 5,734,301 and fiarther in 
view of Yoshizawa U.S. patent No. 5,909,474. 

The combination of Graham et al. with Lee et al. would teach wherein the second voltage 
controlled oscillator further includes: a first current control gate corresponding to the first input 
terminal; and a second current control gate corresponding to the second input terminal; wherein a 
drive current of the first current control gate is greater than a drive current of the second current 
control gate (See Lee et al. col. 5, line 63 to col. 6, line 19; Fig. 6); and wherein the first voltage 
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controlled oscillator includes a third input terminal for receiving the first control voltage (See 
Leeet al. Figs. 1,3) ; 

But does not expressly teaches a fourth input terminal for receiving a constant DC 
voltage. 

However this feature is well known in the art as evidenced by Yoshizawa, which 
discloses a PLL circuit comprising a first loop circuit for generating a first clock signal which is 
synchronized with a first reference signal; and a second loop circuit connected to the first loop 
circuit for generating a second clock signal which is synchronized with a second reference 
signal, a first voltage controlled oscillator connected to a first low-pass filter for generating the 
first clock signal in accordance with the first control voltage, a second voltage controlled 
oscillator connected to the first and second low-pass filters for generating the second clock signal 
in accordance with the first and second control voltages wherein the second voltage controlled 
oscillator includes: a first input terminal for receiving the first control voltage; a second input 
terminal for receiving the second control voltage; and a ring oscillator connected to the first and 
second input terminals and driven by differing first and second control currents respectively 
corresponding to the first and second control voltages wherein the first voltage controlled 
oscillator includes a third input terminal for receiving the first control voltage and a fourth input 
terminal for receiving a constant DC voltage (See col. 3, line 45 to col. 4, line 26; col. 5, line 58 
to col. 6, line 5; 

Therefore it would have been obvious to one with an ordinary skill in the art at the time 
of the invention to include the fourth input terminal for receiving a constant DC voltage to be 
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used as a reference constant voltage since the voltage control oscillator is a ring type, providing 
the coarse/broadband control/tunning in the first oscillator. 

Allowable Subject Matter 

7. Claims 2, 7, 8, 9 and 12 are objected to as being dependent upon a rejected base claim, 
but would be allowable if rewritten in independent form including all of the limitations of the 
base claim and any intervening claims. 

8. The following is a statement of reasons for the indication of allowable subject matter: 
In regard to claims 2, 9 and 12, the prior art of record fails to teach either alone or in 

combination wherein the first reference signal is a wobble signal of an optical disc, and 
specifically the second reference signal is a land prepit signal of the optical disc. 

In regard to claims 7 and 8, the prior art of record fails to teach either alone or in 
combination leading edge comparator connected to the first frequency divider for receiving the 
first reference signal and the first divisional clock signal and generating a leading edge 
comparison signal in accordance with the difference between the timing of the leading edge 
of the first reference signal and the timing of the leading edge of the first divisional clock 
signal; a trailing edge comparator connected to the first fi-equency divider for receiving the first 
reference signal and the first divisional clock signal and generating a trailing edge comparison 
signal in accordance with the difference between the timing of the trailing edge of the first 
reference signal and the timing of the trailing edge of the first divisional clock signal; and 
specifically an adder connected to the leading edge comparator and the trailing edge 
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comparator for generating a sum signal by adding the leading edge comparison signal and 
the trailing edge comparison signal. 

9. The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure, 

a. U.S. Patent No. 5,657,359 to Sakae et aL, which discloses a PLL circuit 
comprising: a first loop circuit for generating a first clock signal which is synchronized 
with a first reference signal, wherein the first reference signal is compared with the first 
clock signal to generate a first control voltage; and a second loop circuit connected to the 
first loop circuit for generating a second clock signal which is synchronized with a 
second reference signal having a frequency which is sufficiently lower than the frequency 
of the first reference signal, wherein the second reference signal is compared w^ith the 
second clock signal to generate a second control voltage; wherein the first loop circuit 
includes a first voltage controlled oscillator for generating the first clock signal in 
accordance with the first control voltage; and wherein the second loop circuit includes a 
second voltage controlled oscillator for generating the second clock signal in accordance 
with the first control voltage and the second control voltage, wherein the second voltage 
controlled oscillator includes: a first input terminal for receiving the first control voltage; 
a second input terminal for receiving the second control voltage; and a ring oscillator 
connected to the first and second input terminals and driven by differing first and second 
control currents respectively corresponding to the first and second control voltages. 
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b. U.S. Patent No. 5,075,639 to Taya, which discloses a PLL circuit comprising, a 
first loop circuit for generating a first clock signal which is synchronized with a first 
reference signal, wherein the first reference signal is compared with the first clock signal 
to generate a first control voltage; and a second loop circuit connected to the first loop 
circuit for generating a second clock signal which is synchronized with a second 
reference signal, wherein the second reference signal is compared with the second clock 
signal to generate a second control voltage; wherein the first loop circuit includes a first 
voltage controlled oscillator for generating the first clock signal in accordance with the 
first control voltage; and wherein the second loop circuit includes a second voltage 
controlled oscillator for generating the second clock signal in accordance with the first 
control voltage and the second control voltage, wherein the second voltage controlled 
oscillator includes: a first input terminal for receiving the first control voltage; a second 
input terminal for receiving the second control voltage; and a ring oscillator connected to 
the first and second input terminals and driven by differing first and second control 
currents respectively corresponding to the first and second control voltages. 

Conclusion 



Any inquiry concerning this communication or earlier communications fi-om the 
examiner should be directed to Jorge L Ortiz-Criado whose telephone number is (703) 305-8323. 
The examiner can normally be reached on Mon.-Thu.(8:30 am - 6:00 pm),Altemate Fridays off 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 



supervisor, Doris H To can be reached on (703) 305-4827. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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